Vascular contractile reactivity in hypotension due to reduced renal reabsorption of Na+ and restricted dietary Na.
Reduced renal Na+ reabsorption along with restricted dietary Na+ depletes intravascular plasma volume which can then result in hypotension. Whether hypotension occurs and the magnitude of hypotension depends in part on compensatory angiotensin II-mediated increased vascular resistance. We investigated whether the ability of vascular resistance to mitigate the hypotension was compromised by decreased contractile reactivity. In vitro reactivity was investigated in aorta from mouse models of reduced renal Na+ reabsorption and restricted dietary Na+ associated with considerable hypotension and renin-angiotensin system activation: (1) the Na+-Cl--Co-transporter (NCC) knockout (KO) with Na+ restricted diet (0.1%, 2 weeks) and (2) the relatively more severe pendrin (apical chloride/bicarbonate exchanger) and NCC double KO. Contractile sensitivity to KCl, phenylephrine, and/or U46619 remained unaltered in aorta from both models. Maximal KCl and phenylephrine contraction expressed as force/aorta length from NCC KO with Na+-restricted diet remained unaltered, while in pendrin/NCC double KO were reduced to 49 and 64%, respectively. Wet weight of aorta from NCC KO with Na+-restricted diet remained unaltered, while pendrin/NCC double KO was reduced to 67%, consistent with decreased medial width determined with Verhoeff-Van Gieson stain. These findings suggest that hypotension associated with severe intravascular volume depletion, as the result of decreased renal Na+ reabsorption, may in part be due to decreased contractile reactivity as a consequence of reduced vascular hypertrophy.